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adsorption of electrons on the surface of the dielectric 
plays an important role in the emission of secondary tiee- 
trons from the dielectric surface. Exptl. data for second- 
ary . emission and the adsorption of electrons an glass 
areshown in 8 fias. Cf. C. ad. 33. C0004, F. H.R. 
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the jons emitted by incandescent glass. 
Kintnan, VON, 2hukharey, ant N. 1. Raliteewski. 
Cihenye ay ott 2 Leningrad. Gosadardt. Unir., See. fre 
Nawk 1940, sth-thin Russian), Intensities of the pany were 
etd. as a function af the current intensity ¢ Nowing 
through a coil creating an axial magnetic fichd 1. by 
Hush's formula st = (Ha)ticf, where ¢ = const. of the 
col, f= foval distance. The main accelerating anole is, 
a Cu fala, unnerty coasal with the wo, Willian tevelor- 
ating potential al Wee FOO) gauss cit, fo te 
eo, dons front ineandescyat Mo glass gave domar., one 
fow ate @ Pumps. and 2 high may. at Wand tN anyzr., 
the Ist persistent, the 2nd vanishing after afew hrs. The 
first two max, were found again, with about the same 
tatio of beights, under 10 v. (eo 4.8 and 6.3 amps), 
15 ¥. (hand & apips) and 20 v. (7.2 and 0.4 amps). 
From sft 4 mat, awarning for the Bad wax. ey = 
iyo @ A, the muss ah currespunding to the first max. is 
found to agree with Na. A hint of « third fnax,, under 


10v., 10 amps., gives m= 100 (Mo); the nonperyistent 
maz, at 40 v., 1S amps., corresponds to m = 56 (Ni im- 
purity). The magnetic spectrograph dewribed Is an ins 
rapensive stipe app. permnllting sepn. of masse differs 
ing hy Jai at. nets N. Thon 
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Seer) 1 a, Nop pul 1).—The Eiken thai 

_ passage of a current through a semiconductor is accom: 
panied by tbe formation of a very strong Seld 

pos. surface Keading to expulsion of electrons f 
semiconductor is sientamory eabialy by expts. on a glass plate of 
1.8 mm. to 60-320". For p. ds. 
BOU v, the electrons emitted reach velocities of up to 700 
vy. The mas, of the emission-current temp. curve lies 
around 230°, The ratio of the conduction and the emitted 
currents Is 0, the order 1 P, H, Rathmano 
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Distribution of potentlale on glaca. M.S, Hoeman and 
1. K. Chemnyaev. J. Evpul. Theoret. PA (UTS. SS. RY 
11, 303~9101991).~--When a heated glass plate is hind: 
banted with electrons, the current aah through tay 
woduce a Geek! po strong Uhat the primary linpinging elec- 


{rons are nothcrably retarded up to 8U°% and the coeff. of 
secundary einisaion is strongly reduced to nearly 1. Exptl. 
data are given for temps. from 60 to 250° and for poten. 
Hals of up to AN v, 1, Hf, Rathmann 
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sa8.- Electrical Properties == «= 
Conductivity ~ Measurements 


8, High Voltage Polarization 
and: Electrolytic Conductivity," M. S, Kosman, N. NW. | 
Sorina, 11 pp 


¥ ol XVII, No h ; e 


‘The process of "molding" glass by pasaing direct our- 
‘Pent through it is investigated. The polarization 9 
‘ogpacities, produced in the molding process, are fe 

‘termined .\by a balliatia cetvena ats. - 2 Sense: 
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dation of the effective depth of the polarization: . 


D. . os lL BwE7g. El 
‘USSR/Physica (Contd) oe pipe ISBT 


Jager to the quantity of electricity that passed is 
mm (determined. ‘The effective dielectric constant. of the — 
jm. Aayer depends on the conditions of molding, ‘primarily: 


. the temperature, It follows from the reavite of the § 
fa. investigation that when conventional metal electrodes: 
fy. are used at least 50% of the conductivity of glass: - 
m™ «48 of electronic origin, ca 
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‘ USSR/Potential Theory May 1947 
os Potential electric 


"An Investigation of the Distribution of the Poten- 


tial in Rock Salt_at Temperatur 8 of 300 - 600° ¢." 
e 5. Kosman, 5. ‘G3 Rappoport, 3 pp 3 _ 


“Zhur Eksp Teor Fiziki" Vol XVII, No S-p- tbo 


Investigations by sounding of the distribution of 
the potential in rock salt at temperatures of 300 ~ 


600° G, showing that in different speciments of NaCl 
there are abrupt variations of potential, compris. 
ing from 15 to 60% of the potential applied, 
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KOSHAN, He Se 


‘USSR/Dielectrics - Constants ~ May 1947 
Dielectrics ~ Thermal instability 


| "Dielectric Constants of Solid Dielectrics at High 
Temperatures," M. S. Kosman, N. N. Sozina, 4 pp 
i 


"Zour Fkep Teor Vol XVII, No 5 *pp tlh 


aia 
bcouaifead. Site areal to lust da. , 
Determination of effective dielectric constants for 


a number of substances at hign temperature by the 
ballistic method, showing ultra-high va‘lues (103 - 
105) for many substances, due, not tc ferromagnetic 

properties, but to a non-uniform potential distribu- 
tion. 
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KOSMAN, M.S. ae 
59 


 USSR/Hysteresia, Ma - etic : : 
Dielectrics, Solid ; mo, Jun 1947 


"Dielectric Hysteresis," M, S, Kosman, 2 pp 
"Zhur Eksp i Teor Fiz™ yo XVII, No 6 ? J07-& 


Studter by Tower and Sa 
t wyer on Rochelle salt and 
by Worl on barium titanate discussed and defects 


" mentioned. Photographs of H-curves, 
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KOSMAN, M.S, PA 150T65 


upen/Pagesee - Dielectrics Oct 49 
Plezoelectricity ; 


“Nature of Piezoelectricity in Rochelle Salt," M. S. 
Kosman, Leningrad Pedagogical Inst, 9 pp 


"Zhur Eksper i Teoret Fiz" Vol Rat: No 10 
D) 
Shows that most effective “ite 2 of the dielectric 
constant for Rochelle salt are determined not only. 
by their volumetric, but by their surface properties. 
Shows that influence of the surface state cannot be 
ascribed to interlayers arising between electrodes 
and erystal. Submitted 21 Feb 49. 
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By KOsMan, Hs, 


‘ “" Dielectric properties of barlu itanate, BE. < 
: ii 4 wre ERS Teoret | Fiz, 
FO Bas-70ttorey felee, consta. ¢ are detd. inid.c. 

’ by the deflection @ of a ballistic galvonometer, in a sktup 
involving a two-ciectron tube circuit and commutator 
which permits variation of the time of the discharge from 

tor 1076 to 16 sec. (the period of the galvanometer was $ 

i Adentified witht = ©), This makes it possible toconthict 

_ the discharge by steps, Le. to measure the quantities pf 

;_ tleetricity Q discharged for each given part of the vol{age, 

, and thus to det, the differentiale. With Ba titanfite disks-+ 

*. Of 15 mm. diam., 1-1.3 mm, thick, «at room temp. &00- 
1000, Ag electrodes, plots of Q/S (where S surface 

: Aven) aRATHEC IN Bac voltage {- potentin! dawn to 
which the condenser is discharged), consist of 2 linear ) 
portions of different slopes; that of the fess sloping por- 
tion is independent of +, whereas the slope of the steeper 
branch varies with r. With decreasing r, that part moves 

. to lower U, decreases in height, and, at a certain min. ¢ 
depending on temp. and voltage, disappears altogether. — 


These results indicate that the nolarization, and, conse- 


quently, e, consist of 2 parts; 
is termed the 
- frequency’ e. 


the one independent of 
“high-frequency” ¢, the other, the ‘low. , 
The effective or total e, is detd. by the i 
ratio of the Q discharged at -U = 0 to the total charge 
voltage B. (2) Ata given £, the low-frequency « 
begins to manifest itself at a certain min. temp., thus, 
with one of the samples, at 60° and nt 16°, at 0.4 and 1.8 


see. 
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kv./cm., reip. The temp. di 
as that observed by Vul and 
in a.c, 
10,400 at 1fo° 
“ety on further increase of the temp., to 
within 10% of its value at 150°, 
ndence cutves of at Eo 8.5 aud 0.5 ky. fom. have dif- 
“Herent shaper; consequently a Plot of the ratio of the ex 
~ at these 2 values of £, as a function of the temp., is com- 
lex, with 2 imax, 
ut they 
at 200°, 
mM. (4) A frequency dependence of e, as detd. in ae., 
manifests itself under the very conditions of the ap- 
pearance of 
{ appears at increasingly shorter r and more markedly; 
thus, at E = t.8and 15°, eappears at r = 0.1 sec., where- 
~asat the same E 
const. temp., an increase of E lowers the threshold. + 
of the appearince of e, 
edly than does an increase of the temp. at const. E; 
1 thus, at 15°, at Bow 1.8, ¢: appears only 
discharge, whereas at 


and those of -V. und G, (loc. 
exptl. conditions under which 4 was negligible. This 
" sees in particular for the faiture to detect a dispersion 
of e. 


argh 
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dence of is the ganie 
t’'diman (C.A. 42, OOOI/) : 
The rapkd increase of t. HIT the temp., reaching : 
at 1,8 kv./cem., is due to the increase of 
270°, €, axcillates 
(3) The temp, de. 


Below 100°, e: nnd ¢, increase with =, 
decrease with increasing E above 100°; thus, 
teat 1.8 kv./em, Is 49% of its vatue at 0.6 kv./ 


a. At const. E, with increasing temp., 


and at 270° it appears at 1078 see. At 
and increases its size, more mark- 


on prolonged 
£& = 7.3 it appears at r = 10-* 
(5) The apparent conflict between these restlts 
cit.) is explained by their 


N. Thon 
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ce ‘ USSR/Phyaies - - Electrical Couduetivity 
Polarization 


Jan 50 . 


“Influence of a Transverse Electrical Field Upon | 

: Blectrical Conductivity and the Mechanism of Polari- 

am zation in Rochelle Salt," M. S. Kosman, A. N. Sozina, 
tA Leningrad State Pedagogical Inst, 9 pp 

ba 


"Zhur Eksper i Teoret Fiz" Vol XX, No 1. p- 34-47 . 


Stidies variation in resistance of electrodes, which 
are the plates of a condenser, when e field is im- . 
posed upon this condenser. Shows when graphite elec-. 
‘trodes are applied, variations in resistance are 
say measurable. Results indicate magnitude of — 


pe eh 7 em a Se P a  e O R n  i . = 
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tesn/Pryesce - Electrical Connativies Jan 50 | 
ees . (Contd) ; 
i . etrect is directly related to quantity of electri-™ 


' i¢dty stored on the plates » which agrees with theory. 
Studies using layers of Rochelle salt show varia-.. 
tions in resistance of cathode-and anode in many. 

: Cases. differ sherply. This indicates: that at least 

‘part of the’ charge bound on the plates is” “provided 

not by classical mechanism of polarization, but by’ 

: ‘Migration of charges in the Rochelle salt crystal. 

r ‘Submitted 30 Jul 49. 
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So 1Te 2011980), 
current flowin 


bag a fret npn 
1), Inacrystal 0. . 
00 v., the resistance in- 
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KOSMAN, Hl. S. 


Apr SL 


"Piezoelectric ‘Properties of Seignetite Salt at Direct a 


. Plezo-Effect," M. s. Kosman, 
Btateu : 


- "Shur Eksper 1 Teoret Fiz " 


“According to data from 


‘lus is 10 times Smaller than the 
| show that both moduli de not differ, 
i-60me other erroneous assumptions on pilezoelectric prop- — 
erties of Seignette salts. ee : 
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K. N. Karmen, Leningrad: 


Vol XI, fo, pp 52ha597 


t plezo-effect modu- 
reverse. 


Authors 
They point out. 
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= /Electricity. ~ Conductivity 0 Apr 5k” 
"Tavestigation of Polarization of Barium Titanate by 
Method of’ Transverse Electric Field," M. S. Kosman, 
“2D. Goldshteyn, Leningrad State Pedagogical Inst 
_"ahur Eksper i Teoret Fiz" Vol XxI, io kh, pp 528-531 
_Bxamn of effect of transverse elec f1d on cond of 
Xe _ highly conducting layers shows this effect does not 


consist in direct action. of variation in concen of 
Current carriers, but depends on secondary effect: 
mech deformation of layer, produced by space charge 
generated in the layer. 
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Vol XVI. No 2, p 200 


Abbreviated text of report Published in 


i Teoret Fiz" 21 
eu cbotn aaa 328, 1951. Tested laye 


insu 
on sige ulating plate. The si 
kearey and with expts 


"Zhur’ Ekeper 
Ys were laid 


behavior of the side dhorraat ae 
uf initras ae pends on the presence’ 
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MOSM AV. MS. 
USSR/Electricity - Semiconductors G-3 


Abs Jour : Referat Zhur ~ Fizika, No 5, 1957, 12142 


Author : Kosman, M.S., Shevardin, AN. 
Inst 7 = 
Title : The Upper Curie Point for Rochelle Salt. 


Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 7, 1443..1450 


Abstract : The hysteresis loops of Rochelle sali crystals (I) were 
investigated at temperatures from 18 to in electric 
fields up to 45 kv/cm at a frequency of 50 cycles. It is 
shown that the hysteresis phenomenon in strong fields con- 
tinues to exist also at T>2h°. In the authors' opinion, 

the spontaneous and residual polarization at the Curie 
point do not cease, and the magnitude of the polarization 
is connected with the intensity of the electric field. 
Since the spontaneous polarization turned out to be the 
same fro various electric field intensities for all the 
investigated temperatures, it is concluded that the 
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Abs Jour : Féaf Zhur - Khimiya, ito 7, 1957, 22178 


Author : BL-S.-kosiman, A. N. Shevardin 
Inst : Not given 
Title : The Curie Point for Seigrette's Silt. 


Orig Pub ; Uch. 4ap. Leningr. Gos. ped. in-ta, 1956, 125, 55-6h. 


Abstract : Hysteresis loons of Seigrette's salt were studied at 16-10° on 
frequencies of 50 hertz and in fields up to 45,000 v/em. It 
is shown that the hysteresis Phenomenon lasts in strong fields 
even at temperatures above the upper Curie point (24°). In 
Strong fields, the values of spontancous and residual polariz- 
ations are equal at all temperatures, i.e. the mechanism of 
polarization at temperatures < 24 and > 2h° is the same. The 
higher the temperature, the stronzer the fields must be to 
produce manifestation of ferro electric properties, i.e. the 
authors suppose that the time of relaxation of the processes 
of polarization grows with the increase in temperature. In con- 
clusion .t appears that there is no .upper Curie point for 
Seigrette's salt and it is supposed tnat a low Curie point does 
not exist either. It is demonstratca thet there is no analogy 
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SUBJECT: USSR/Luminescence 48-3-17/26 

AUTHORS: Kosman M.S. and Shamro Z.A. 

TITLE: Pyroeffect and Piezoeffect in Polyorystallic Barium Titanate 
(Piroeffekt i p'yezoeffekt v polikristallicheskom titanate 
bariya) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya fizicheskaye, 1957,Vol 21, 
#3, pp 399-401 (USSR) 


ABSTRACT: The pyroeffect in polycrystallic samples of barium titanate 
and its connection with the piezoeffect was investigated. 


One of the experiments ran 48 follows: a barium titanate 
sample was subjected to polarization during 5 minutes with a 
field of 1,600 v/mm intensity at 20°C, and then its electrodes 
were connected by a circuit with a galvanometer. Immediately 
after polarization, a current could be detected in the circuit, 
even at the constant temperature of the sample, but very soon, 
in 30 min., it became immeasurably small. The statical piezo- 
modulus of the sample was measured and proved to be 1.2x107 
CGSU. 
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Then the sample was heated and pyrocurrent was generated. 
The curve of current intenaity, stiown by Curve 1 in Fig 1, 
had 2 maxima: one corresponding tio the transition of the 
titanate lattice from the orthorhembic modification into 
tetragonal one, and the other, at Curie point, i.e. 120°C, 
corresponding to the transition irto cubic modification. 


The sample was cooled down and then aubjected to the second 
polarization under the same condifions bpt during 50 min. The 
piezomodulus was measured to be 1.56x10™> CGSU. By heating 
the sample, the pyrocurrent was gunerated again, and its run 
was shown by Curve 2 in Fig 1. 


The quantity of electricity generuted was proportional to the 
value of initial piezomodulus. 


If a sample subjected to polarization is heated to a temper- 
ature lower than the Curie point, and then is cooled down, 
the pyrocurrent arises both during heating and cooling; the 
quantity of electricity flowing in the circuit during heating 
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20-3-16/59 
Kosman, M.Se, Bursian, E.V. 
a 


The Coloring of Single BaTiO, Crystals (Okrashivaniye mono- 
kristalliov BaTiO; ) 


Doklady Akademii Nauk SSSR, 19575 Vol. 115, Nr 3, PP- 483-485 
(USSR) 


In the growing of barium netatitanate erystals light yellow to 
dark brown (almost black) crystals are obtained. The nature of 
the coloring of these crystals is similar to the nature of the 
coloring of the alkali-halide crystals and the halide salts of 
silver. The already earlier observed blackening i8 connected 
with the partial reduction and elimination of the metal. The 
coloring discovered by the authors proceeds otherwise and is 

a merely physical process which igs connected with the displace- 
ment of the current carriers. The samples were produced accord- 
ing to Mattias's method, the properties of these samples are 
shortly enumerated here. The absorption was measured by the 
photospectrometer CF-4. A diagran jllustrates the absorption 
spectrum of & dark brow single crystal. This erystal was 
annealed after the growing in hydrogen (or simply in the re- 


anes} 
4 


ducing part of the flame of an alcohol burner), whereby it 
became almost transparent with a slightly yellowish coloring. 
For this case the absorption spectrum ig also illustrated by 

a curve. After the heating in air or oxygen the spectrum anew 
takes a brown-red color. This color can, an analogy to the al- 
kali-halide crystals, he designated as additive. The coloring, 
known from the alkali-halide salts, under the influence of a 
field is also observed in BaTiO,. The various changes of coior- 
ing are described. These crystals can be q@lored by means of en 
alternating field. The velocity of the apreading of the trom 
color is strongly dependent on temperature. (At room tempera- 
ture 1 mm per day at an electric field strength of E = 10 kV/om) 
The coloring under the influence of the field and the coloring 
by oxygen might be due to the same coloring centers (Farns- 
worth centers?). The color of the single crystals changes their 
electiic properties. There are 2 figures and 7 references, 5 of 
which are Slavic. 


Leningrad State Pedagogical Institute imeni A.I.Gertsen (Lenin- 
gradskiy gosudarstvennyy pedagogicheskiy institut imeni A.I. 
Gertsena 

py AF. Ioffe, Academician, February 18, 1957 

February 7, 1957 

Library of Congress 
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TITLE: Phenomena Within the Hlectraq_de Region in Alkali Halide Crystals 
: at High Temperatures (Prielektrodnyye yavleniya v shchelochno- 
galoidnykh kristallakh pri vysokikh temperaturakh). 


Fad 
PERIODICAL: Doklady Akad.Nauk SSSR, 1957, Vol 115, Nr 4, pp. 693-695 (USSR) 


= ABSTRACT: fhe investigation of the optical properties of the region near 
the electrode ot crystals during electrolysis is of great inter- 
est. Lhe authors investigated samples of NaCl-, KCl-, KBr- and 
KJ-crystals. The largest surfaces of these 12x15x5 mm sampleswe- 
re polished and then electrodes of a lof/thick aluminun foil were 
tightly pressed to them. The symples produced in this manner we- 
re heated to constant temperatures between 450 and 600°C and ex- 
posed to a constant electric field of 50 to 400 v/om for sone 
minutes to one hour. In this connection the following was measure 
ed: the intensity of the current passing through and of the in- 
verse current, the potential difference at the unshortened sample. 
The variations of amperage and field strength in time are illust- 
rated by a diagram. These processes hay be subdivided into two 
phases: In the first phase the amperage first decreases and then 
remains constant. The intensity of the inverse current and the 
potential difference at the ends of the unshortened sample attain 


Phenomena Within the Electrode Region in Alkali Halide Grystals at 20-4-16/S0 
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their maximum during that time an then stay constan 
second phase the amperage usually increases and the sample is on 
that occasion colored by F-centers. The duration of the first 
phase depends on the duration of the cathode- crystal contact and 
: on the applied voltage. When the contact is increased the phase 
vs Gecreases to a certain minimum value and it also decreases with 
increasing voltage. The absorption spectrum of the sample was in- 
vestigated before and after the electrolysis at room temperature. 
In the absorption layer of a thin (<¢0,05 ma) layer near the ca- 
thode 2 to 3 weak absorption bands occur in all materials invest- 
igated after the first phase of the electrolysis. The position of 
the corresponding maxima corresponds to the maxina of the V2.4; V5 
V7-bands . The corresponding wave lengths are compiled in a table. 
Finally the mechanism of the passage of the current through a di- 
electric suggested by these facts is shown.There are 3 figures, 
1 table and 13 Slavic references. 
ASSOCIATION: Leningrad State Pedagogical Institute jmeni A.1I.Gertsen(Leningrad- 
skiy gos. pedagogicheskiy inatitut imeni A.1.Gertsena) 
PRESENT ED: December 17, 1956 by A.N.Terenin, Academician 
SUBMITTED: November 19, 1956 
AVAILABLE: Library of Congress 
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Kosman, M.S. and N.A. Petrova [Leningrad, Pedagogicheskiy institut imeni 
A.1. Gertsene (Pedugogical. Institute imeni A.I. Gertsen)] The Dielectric 
Constant of Rock Salt at High Temperatures 


Kosman, M.S. and I.A. Gesse. [Leningrad, Pedagogicheskiy institut 


imeni A.I. Gertsena (Pedagogical Institute tmeni A. I. Gertsen)] The 
Dielectric Constant of Zine Oxide Wich an admixture of Bismuth Oxide 


Koaman, M. S. and Pisarenko, V. F. "Phenomena Occurring in Alkaline-Haloid Salts 
Near-fhe Electrodes at High Temperatures.” 


(Te Physica of Dielectrics; Transactions of the All-Union Conference on the Physics 
of Dielectrics) Noscow, Izd-vo AN S6SR, 1958. 245 p. 3,000 copies printed. 


Tois volure publishes reports presented at the All-Union Conference on the Physics of 
Diziectrics, held in Dnepropetrovsk in August 1956, sponsored by the “Physics of 
Diviectrics” Laborstory of the Fizicheskiy institut imeni Lebedevea An SSSR (Physice 
Institute ireni Lebedev of the AS UW5SR), and the Electrophysics Department of the 
Dnepropetrovskiy gosudaratvennyy universitet (Dnepropetrovek State University). 
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"Photoresistors Made of PbO" 


(Use of Semiconductors in Instrument Making; Transactions of 4 Conference) 
Moscow, Mashiz, 1958. 258 p. 
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(5 G¢OO 68189 
S0V/58-59-5-10862 
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 5, p 137 (USSR) 


AUTHORS: Kosman, M.S., Pisarenko, V.F. 
a a amt 
TITLE: Phenomena Near the Electrodes in Alkali Halide Salts at High Temperatures. 
PERIODICAL: V sb.: Fiz, dielektrikov, Moscow, AS USSR, 1958, pp 89 ~ 93. Diskus., 
p 99 
ABSTRACT; The authors studied the absorption spectra of single crystals of KI, 


KBr, KCl, and NaCl which had been subjected to electrolysis at 450° - 

600°C in fields ranging from 40 to 100 v/em. ‘They observed two phases 

of change in the current passing through the sample; the first phase 

was an insignificant initial decrease and subsequent stabilization of | 
the current; the second phase was an increase of current, connected 1a 
with a coloration of the crystal. Vur> and V3~-bands of weak 


Vn- 
intensity were detected in samples that had undergone the first phase ~ 
of change in current in the region near the cathode, After the layer 
near the cathode has been abrased to a thickness of ~ 0,05 mm the 
spectrum of the erystal becomes identical with the initial spectrum, 
Card 1/2 The spectrum of samples that have undergone the second phase of change 
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Phenomena Near the Electrodes in Alkali Halide Salts at High Temperatures 


' in current consists of M-, F-, U-, and V-bands, When colored samples are switched to 
a circuit with a galvanometer at a high temperature, they deliver 107" - 10-3 
coulombs/em3 into the external circuit, In this connection the color departs from 
what had been the anode, and the samples become decolorized, The spectrum of de- yew _ 
colorized crystals contains V- and U-bands, The emergence of V-centers can be ex- 
plained by processes that break out in the thin layer near the cathode and on the 
boundary between the colored and uncolored parts of the crystal. (Pedagogich,in-t 
im, Gertsena, Leningrad) 


V. Lozovskiy 
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AUTHORS: Kosman, M. S., Petrova, N. A. 48-22~3-18/30 
‘ Fe eee 
“TITLE: The Dielectric Constant of Rock Salt at High Temperatures 
(Dielektricheskaya pronitsayemost' kamennoy soli pri vysokikh 
temperaturakh) 


PERIODICAL: Izvestiya Akademii Nauk §SS5., Seriya Fizicheskaya, 1958, 
Vol, 22, Nr 3, ppe 311-314 (USSR) 


ABSTRACT: The authors show in the present report that the high-voltage 
polarization of rock salt dces not disappear at high tempera~ 
tures as was presumed until recently. It degenerates into a 
low-voltage polarization (fig. 3). The increase of the capacity 
of absorption according to the increase in temperature is more 
rapid in this case than the decrease in voltage, so that the 
absorption charges increase according to the increase in 
temperature. Also the coursé of the absorption processes 
increase in velocity according to the rise in temperature. 
They can exercise an effect also on the high-frequency- 
-characteristics at sufficiently high temperatures. It hence 
results that with measurements at high temperatures without 

corresponding control tests, absorption processes ought not 

to be completely abandoned, even when the measurements are 
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carried out at high frequencies. The nature of the absorption 
processes cannot be considered fully explained, either in 
rock salt, or in other dieleatrics. The fact that these 
processes are observed without exception in all substances 
which can be heated up to 4 corresponding temperature without 
melting or decomposing, makes the assumption of their 
electronic- and non-ionio-navure appear to be more probable. 
As it was shown by the last ‘ests, the potential distribution 
in rock salt is not linear, contrary to the prevailing 
opinion: Potential differences causing the capacity of 
absorption, are concentrated in the vicinity of the two 
electrodes. The existence of these differences can be 
determined at high temperatures only some time after the self- 
-discharge of the sample, since they are to small as to 
influence sensibly the distribution of the potential below 
the field. The existence of these differences may be of 
essential practical importance, since the strong electrode- 
-near fields are able to influence the ion-processes and 
even to give a wrong idea on. the conductivity of the 
substance. Effective EB values which were calculated according 
to the charge voltage are shown in the last figure. The real 
vart-2/4 difference of the potentials on the sample during the 
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Vard-~3f4., 


discharge is essentially smaller. For this reason, the E- 
-value which was calculated according to this voltage, may 
be discussed. The € calculated in this way are excessively 
high at correspondingly high temperatures, even at a short 
discharge: e.g. the ¢ for one of the samples at g00"c and 
a discharge period of 255.1072 sec is equal 3.102. Contrary 
to a wide-spread opinion, these excessive &-values have a 
certain physical sense: the relaxation-time with charges at 
self-discharge of any substance is 


TT. ve - Consequently, when the voltage on the sample 


decreases e-fines due to a specific resistance of the sample 
of 10°52 om~' in 100 sec, thig signifies that the ¢ of the 

sample is not smaller than 107. The numbers given as example 
correspond to the experimental values and are observed also 

with substances with a macroscopic. linear distribution of - 
the povential (without remarisable eleotrode-near differences) 

with which the correctness of the determination of their 

specific resistance leaves not doubt open, e.g. with bariun- 
titanate and zirconium dioxide. There are 5 figures and 2 
references, 1 of which is Soviet. 
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AUTHORS: Kosman, M. S., Gesse, I. A; 48-22-3-19/30 
a nea 
TITLE: The Dielectric Constant of Zinc-Oxide With an Addition of 


Bismuth-Oxide (Dielektricheskaya pronitsayemost’ okisi 
tsinka s primes'yu okisi vismuta) 


PERIODICAL: Izvestiya Akademii Nauk SSSR,Seriya Fizicheskaya, 1958, 
Vol. 22, Nr 3, ppe 315-318 (USSR) 


ABSTRACT: The authors investigated in the present article some electric 
properties of the mixture of electronic semi-conductor-zinc~ 
-oxide with porous semi-conductors-cupric-oxide, copper- 
-peroxide, bismuth oxide. Qne of the most interesting 
properties of such mixtuves is the great € A great number 
of materials with great € are known at present. Most of them 
contain, however, rutile which hasé@100 in pure state. The 
investigeted mixtures, on the other hand, with ZnO as basis, 
have the & of the initial substances of the order of 10. The 
mixture ZnO with BioQz was investigated most carefully. The 
dependence of E on tne content of the admixture of Biyj0,, on 
the temperature ani on the calcination-period was avestieateds 
Each of the given &-values represents the average for a whole 

series of samples which were produced under specific 
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The Dielectric Constant of Zine-Oxide With an Addition of 48~-22-3-19/ 30 
Bismuth-Oxide 


conditions. The deviation ‘rom the average does not exceed 
19% in most of the cases. ‘The (values do not change auto-~ 
matically according to time. g -values which were obtained 
under different conditions, are shown in the table from which 
may be seen that depends on the concentration of Biz0z- 
The € -values given in the table also show the valus of the 
dependence of € on the calcination temperature. The pro~ 
longation of the calcination period causes an increase in€ « 
It was found that with numerous samples E& does not depend on 
the frequency within the range 193 —£- 10° Hertz. With some 
samples € decreases according to an increase in frequency. 
The addition of Bi,0, to 2n0 changes also other electric 
properties of Zn0. A’ lower conductivity is observed - in 
comparison with pure ZnO - besides the increase in €&- This 
resistance is too low, however, for classifying these 
mixtures as diolectrics, and that they could be practically 
used. At room-temperature the resistance remains unchanged 
for months. Subjectes to +hermal treatment it changes; 
however, very readily. The sample can be retransferred to 
the state of lower conductivity by repeated heating up t9 
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ASSOCIATION: 


Camda 47 


the same temperature and by slo cooling down. A reduction 
of the conductivity below 1071082-'on-1 was not achieved, 
however, The conductivity is presumably correlated with the 
influence of oxygen. The ohange of conduotivity with thermal 
treatment of the sample is accompanied parallel to its 
capacity: higher conductivity involves an increase in 

capacity and vice-versa. The piezoelectric effect and the 
dependence of €& on the tension are lacking. Hence it may be 
concluded that the mixture ZnO with Bio0z is no piezoelectric. 
The X-rev analysis shows that the mixturé. maintains the lattice 
ZnO up to inolusively 15% Bij0z. It is not impossible that 

the presence of a great Eis Gecsed by relaxation processes 

of electronic character. Jt is possible that these processes 
are analogous to the phenomena observed by Ya. M. Ksendzov 

in pure Tid, with few admixtures. This assumption should 

be complementarily examined. There are 4 figures and 1 table. 


Gos. pedagogicheskiy institut im. A. I. Gertsena (State 
Pedagogical Institute imeni A. I. Gertsen) 
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AUTHORS: Kosman, M. §.,,Bursian, E. V. SOV /48-22~12-12/33 
TITLE: On the Nature of the Farnsworth Centers in Barium Titanate 
( Crystals (0 prirode tsentrov okraski v kristallakh titanata 
' bariya) 
PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958, 
- Vol 22, Nr 12, pp 4459--1461 (USSR) : 


ABSTRACT: I+ had been already earlier reported (Ref 1) that a similar 
phenomercn as in the dyeing of alkali-halide crystals could be 
observed in BaTiO, single crystals. Two kinds of color changes 
were investigated by the authors on samples, prepared in 
gecordance with an earlier description (Ref 2): a color change 
of crystals from light yellow to red-brown (v-center) in 

~ oxidizing atmosphere (oxygen) and from light yellow to bluish 
grey (f-center) in the reducing medium (hydrogen, vacuum). The 
golor change can be explained by @ sufficient number or defects 
in the crystal, into which holes from the anode penetrate 
systematically, thus always forming new vyecenters. In order to 
maintain the neutrality of any crystal part, it will be 
necessary to assume the original presence of the same amount of 

Cara 1/2 positive defects as well aa an electrolytic conductivity. 
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On the Nature of the Farnsworth Centers in Bariun SOV /4B-22—1 2-12/33 
Titanate Crystals 


The latter allows the displacement of defects. The displacement 
of the f-cloud is conditioned by the movement of electrons. 
Thus, defects (void spots) are required for dyeing BaTiO 
crystals. In such a case, the concentration of such defects can 
be determined on the basis of the maximum color density, by 
measuring the absorption coefficient. This is one method by 
which the quality of single crystals is determined.. Thus, for 
example, it was found that the crystals prepared with Fe,0, 
addition according to the method by Remeyki hardly 

undergo a color change. This proves their perfection on 
micro-structure. There’ are 3 figures and 2 Soviet references. 


ASSOCIATION: Leningradskiy gos. pedagogicheskiy institut imeni A. I. Gertsena 
(Leningrad Pedagogical State Institute jmeni A. I. Gertsen) 
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S0V/58-59-7-15739 


Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, p 154 (USSR) 


AUTHORS: 
TITLE: 


PERTODICAL: 


ABSTRACT: 


Kosman, M.S., Novosel'tsev, V.S. 


Some Regularities in Breakdown in Semiconductors / 


Uch, zap. Leningr. gos. ped. in-ta im. A.I. Gertsena, 1958, Vol 148, 
pp 51 - 54 


The authors made an experimental study of electrical resistance (E,,) in 

O, The magnitude of E,, increases with a drop in the temperature and 
electrical conductivity of the sample. Although the sample is not subject 
to electrolysis before breakdown voltages are attained, the formation of 
a Cu-"bridge" between the electrodes was observed in the region of both 
the electrical and the thermal form of breakdown, In the case of break- 
down by square voltage pulses, a delay time of @» 0.1 sec was observed. 
This delay time decreases with an increase in the pulse amplitude. 


Yu.S, Ryabinkin 
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67194 
S0V/58-59-7-15707 


Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, pp 149 - 150 (USSR) 


Kosman, M.S., Shamro, Z.A. 


SR aay \ 
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The Pyro- and Piezo-E-ectric Effeat in Polycrystalline Barium Titanate 


Uch. zap. Leningr. gos. ped. in-ta im, A.1. Gertsena, 1958, Vol 148, 
pp 55 - 57 


The pyro- and piezo-electric properties of polycrystalline samples of 
BaTi03 with various degrees of polarization were studied in the 18° to 

260°C temperature range. The samples were polarized at various temperatures W 
ranging from room temperature to temperatures somewhat below the Curie point; 
the duration of polarization also varied from sample to sample. As the 
temperature varied within the above-mentioned limits the charge variation 

on the faces of the samples amounted to 10~6 q/cm2, so that it proved possible 
to study the pyro-effect with the aid of a galvanometer, The high capacitance 
of the samples made it possible to measure the voltage on the faces in an open 
circuit, using an electrometer, It was found that the rate of temperature 
variation, the temperature, the duration of polarization of the given sample, 
and the interval of temperature variation all affected the course of the curve 
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The Pyro- and Piezo-Electric Effect in Polycrystalline Barium Titanate 


of the pyro-current versus the temperature, When a sample is heated, the current is 
opposite to what it is when the sample is cooled; however, the absolute values of the 
current are equal in the two cases. The curves of samples polarized at room temperature 
exhibit two maxima; a sharply expressed maximum at the Curie point (which is 158°C for 

the samples under investigation) and a less pronounced one at oz 50°, If such a sample 

is cyclically heated and cooled without overstepping the Curie point, all the cycles be- 
ginning with the second one repeat themselves (a maximum at 50°C develops only in the ve 
first cycle). Overstepping the Curie point during heating leads to the depolarization 

of the sample, and when it is subsequently cooled, it loses all its pyro- and piezo- 

electric properties, If. the samples are polarized at temperatures somewhat below the 

Curie point, the curves of the pyro-current versus the temperature do not exhibit a 

maximum at 50°C, More protracted polarization at these temperatures strongly alters the 
properties of the samples: heating such samples at temperatures exceeding the Curie point 
(up to 260°C), even for a long period of time, does not lead to complete depolarization. 

The residual piezo-modulus reveals a whole spectrum of values that have differing de- 
polarization temperatures (depolarization time has practically no effect on the magnitude 

of these values). Different conditions of polarization result in samples with different 
piezo-modulus temperature dependences, We may conclude that in BaT103 several ferro- 
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electric states exist, which are separated by energy barriers having different perme- 
abilities, In addition to polarization connected with ferroelectric properties, the 


authors also observed non-ferroelectric "absorption" polarization with high relaxation 
times and an effective dielectric constant attaining values of 10? to 10°, 


Yu.S.K, 
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 9, p 145 (USSR) 


AUTHORS : Kosman, M,S., Nevdachina, V.B. 
sme, 
TITLE: The Dielectric Constant of Lead Oxide and its Temperature Dependence 


PERIODICAL: Uch, zap, Leningr, gos, ped, in-ta im, A,I, Gertsena, 1958, Vol 148, 
pp 77 - 84 


ABSTRACT: The capacitance of sintered polycrystalline samples of PbO was studied 
in the 20° to 400°C temperature range. . Measurements'were carried out by 
means of the usual bridge method and the ballistic-galvanometer method, 
This permitted the determination of the effective, as well as the 
differential, capacitance of the sample investigated: The bridge 
measurements were carried out at a frequency of 10° c, and the ballistic 
measurements at a discharging time of e410712 sec, The diagram of the 
capacitance measurements enabled the authors to determine the total amount 
of electricity in the polarizecdl sample, as well as the emf of the polariza- 
tion (the emf was obtained by compensating for the ballistic back-thrust). 
When PbO is heated up, its capacitance remains invariable up to approximate- 

ly 200°C, after which it increases slowly at first, then more rapidly, At 
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a temperature of 400°C the capacitance, calculated according to the charging voltage, 

is about 10 times greater than at room temperature, In the opinion of the authors, the 
great rise in capacitance with high temperaturres is caused by absorption processes 
occurring in the sample, The authors established that the difference in potentials, 

which causes the ballistic thrusts, decreases with a rise in temperature: a sharp 

drop to a magnitude amounting to some percent of the initial value takes place in the 
200° to 300° interval, but the decrease slows down at higher temperatures, The 
capacitance calculated according to that low-voltage emf of the polarization which 
actually causes the ballistic back-thrust, may exceed the value of the effective 
capacitance by hundreds of times. It was found that the absorption capacitance amounts 

to a few thousand centimeters at 300°C but to tens of thousands of: centimeters at 350°C, 
The dielectric constants corresponding to these capacitances have magnitudes of the same 
order, Polarization studies carried out by the self-discharge method, which permits one to 
single out the various polarization components by means of the variation in the self- 
discharge time, also showed that in PbO high-voltage polarization changes into low- 
voltage polarization at high temperatures. Tine authors conclude that the high capacitance 
of PbO at high temperatures is due to the low-voltage polarization, the emf of which 
amounts to, say, 1 to 2 V at 300° to 400°. 
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 9, P 155 (USSR) 


AUTHORS: Kosman, M.S., Gesse, I.A. 
TITLE: The Electrical Properties of a Mixture of Zinc Oxide and Bismuth Oxide 


PERIODICAL: Uch, zap. Leningr. g058. ped, in-ta im, A.I. Gertsena, 1958, Vol 148, 
pp 85 - 90 


ABSTRACT: The dielectric constant (&), the electrical conductivity (0), and the 
temperature dependence of 6 were measured in a mixture of ZnO and Bin0 : 
The distinctive property of this mixture is the high value of & (up to 
2,000), as compared with € ~~) in the case of the initial substances. 
The capacitance of the samples was measured at a frequency of 10% c 
with the aid of the circuit suggested by M.S. Kosman (RZhFiz, 1959, Nr 2, 
3624). The curve of € versus the concentration of Biz03 exhibits a 
maximum which shifts towards the lesser concentrations ween the roasting 
temperature of the samples increases. When the temperature and the 
roasting time increase, € increases. It was found that the 6 of Zn0 
decreases by 1 to 4 orders of magnitude when Bio03 is added, the minimum 


Card 1/2 value of 6 being recorded at a. 3 to 56 content o B1,03. The authors 
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observed a strong dependence of © and its temparature characteristics on the pre- 
treatment of the sample (in particular, on the temperature and duration of the pre- 
ceding heating, the cooling conditions, and so fourth). They advance the hypothesis 
that the effect of temperature treatment on 6 is connected with a change in the 
content of oxygen in the sample. In the opinion of the authors, the observed parallel 
variation of € and © during heating indicates “hat the high value of € for the in- 
vestigated mixture is due to electronic processes, 

L.A. Uvarov 
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24.7°700 SOV/58-59-7-15740 
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, pp 154 - 155 (USSR) 


AUTHORS: . Kosman, M.5., Tazenkov, B.A. 
ag \ 
TITLE: Study of the Electrical Conductivity’ of Cuprous Oxide 


PERIODICAL: Uch, zap, Leningr. gos . ped. in-ta im, A.I. Gertsena, 1958, Vol 148, 
pp 191 - 202 


ABSTRACT: The authors studied the electrical conductivity of polycrystalline Cu0 
in a weak electric field in the temperature range from ~150° to 300°C, 4 
Especial attention was devoted to the prolonged processes that go by the 
name of “aging” and “creep", ‘The samples of Cup0 were prepared by 
oxidizing sheets of electrotechnical Cu over a period of several days 
by atmospheric oxygen in a muffle electric furnace at a temperature of 
1,000°C, The electrical conductivity was measured by the compensation 
method, using probes and electrodes made of graphite and Ag. A photo | 
effect with a very high relaxation time was observed, which is called 
the phosphoric photo effect. At room temperature the relaxation time 
of the phosphoric photo effect amounts to years, at -150°C it does not 
exceed a few seconds, and at temperatures above 200°C it does not occur 
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at all. The photo effect takes place in the spectral region from 700 to 900 m M and 
exhibits a maximum at a temperature of @w 100°C, The current carriers are holes, The 
temperature dependence of the electrical conductivity was studied down to a temperature 

of ~150°C, At low temperatures the aotivation energy amounts to 0.2 ev and does not 
depend on the concentration of impurities. The authors advance the hypothesis that the 
temperature dependence of the electrical conductivity at T< 60°C is due to an exponen- 4 
tial dependence of ourrent-carrier mobility when the carrier concentration remains in- 
variable, The phosphoric photo effect 4s considered to be the main cause of the "aging" 
and "creep" processes in Cu,0 with 6 > 1076 ohm71 . em7+, while surface phenomena play 
the decisive role in the case of sample with a lower specific conductivity. A qualitative 
explanation of the obtained results is given in terms of a hypothesis concerning the 
excitation of the valence electrons of the Cu-lattice ions to phosphoric impurity levels 
involving two types of adhesion. The latter are connected with the excess oxygen in the 
erystal lattice. The excitation of the electrons to phosphoric levels may be brought 
about through the action of lignt, as well as ty a thermal means, In this study it has 
been demonstrated for the first time that cuprcus oxide is a typical phosphor. 


A. Poletayev 
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, Pp 160 (USSR) 


AUTHORS : . Kosman, M.5S., Chistyakova, R,V. \ 
TITLE: Experimental Study of Photesonductivel Relaxation Times in Cuprous Oxide 


PERIODICAL: Uch. zap. Leningr. gos. ped. in-ta im. A.I. Gertsena, 1958, Vol 148, 


pp 231 - 236 

ABSTRACT: Using the taumeter method, the authors studied the temperature dependence 
of photoconductive relaxation times in CuO in a range of temperatures ai 
from room temperature to 300°c, A Kerr cell was used in order to obtain AN 


square light pulses, The utilization of a "GIS-2" generator made it 
possible to vary the duration of light signals within the limits of 
2 x 1073 to 2 x 1079 sec, as well as to vary the duration of dark inter- 
vals, Two components of photoconductivity were observed in Cuz0 samples 
with a specific resistivity of 3 x 104 ohm <« om: a short-lived component, 
prevailing at room temperature, with TC, we2x 107> sec, and a long-lived 
component, prevailing at raised temperatures, with >t (build-up of 
photocurrent) = 8.5 x 10~> seo and T on (fall-off of photocurrent) = 
1x 10~4 sec at 200°C. The relaxation time of the long-lived component 
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displayed an exponential temperature dependence, The extrapolation of the resultant 

curves to the region of room temperature yielded values of 0,821.4 x 10-3 see for 

#... At 200°C a break occurs in the curve depicting the dependence lg T(1/T) . Ina 

sample with a specific resistivity of 1 x 103 onm - om only the short-lived component 

of photoconductivity, with T, = 3 x 10-5 sec, was observed at 20°C, while at 100°C X 
the second component was observed, with To: = 2 x 1073 sec and Ton = 6 x 1073 sec, 

The extrapolation of the curves of lgTo! t1/0) and lg @.4n(1/T) to the region of room 
temperature yielded T ot =9 x 1073 sec and 7’on = aoe x 1072 sec, Only one com- 

ponent of photocunductivity, with © = (3 +5) x 107) sec, was observed in all samples 

of Cug0 annealed in a vacuum and having a specific resistivity of 135 x 105 ohm-em. 


A. Poletayev 
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Leng-time changes ef the contact petential and the conductivity of 
germanium under the action of light and a perpendicular electric 
field. Fiz. tver. tela i no.32378-387 Mr '59. (MIRA 12:5) 


1, leningradskiy pedagegicheskiy institut im. A.1. Gertsena. 
Germanium—-Electric preperties ) 
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$/058/6 1000/12, 052/082 
ae 74 (43, IBY) n056/4201 
AUTHORS ; Kosman, M.S., Aleksandrova, M.S. 
TITIE : Photoelectric effects near electrodes on zinc oxide 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 12, 1961, 375, abstract 1 SBF 20 
(Sb, statey po matem. 4 fiz, Orenburg, 1961, 233 - 238) 


TEXT: . Photoelectric effects in sintered polycrystalline ZnO specimens with 
specific resistance (9) ey 10 2102 ohm + cm were studied by the method of recording 
probe characteristics, The relative variation of p with lighting differs for 
different sections of the same specimen but is not associated with specimen inhe- 
mogeneity. The change in form of the probe characteristics incident te lighting 
e wavelength of the incident light and on the polarity of 


dépends strongly on th 
the applied voltage. The greatest changes of 9 take place at the cathode, The 


observed effects can be explained by assuming that a deeply-penetra*ing space 
charge arises near semiconductor electrodes, a charge that distorts the distribu- 
tion of potential. Te action of light reduces to dissipation of the space 


Card 1/2 


APP 
ROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1 


33682 
$/058/61/000/012,052/083 
Photoelectric effects ... A058/A101 


charge. ‘The penetration depth of the space charge amounts to 1 - 2 mm. 


M. Lyabin = 
[Abstracter's note: Complete translation] 
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AUTHORS: Kosman, M. S. and Izvozchikov, V. A. 
re acne? 
TITLE: Photoelectric coloring of lead oxide 
Vs 
| 


PERIODICAL: Fizika tverdeg> tela, v. 3, no. 1, 1961, 119-122 


TEXT: The authors report on an effect discovered by thom: the photo- 
electric coloring of polycrystalline PtO. This effect occurs only if the 
PbO specimen is also subjected to an electric field during exposure. From 
PbO powder, more than 100 specimens were pressed and thermally activated. 
X-ray examinations shewed that red PbO has a distorted lattice, and that 
lines exist, which must be ascribed to yellow PbO. A noticeable coloring 
(blue coloring of red PbO and green coloring of yellow Pv0) could be od- 
served at an average electric field strength of 103 v/cm. Coloring cuuld 
be cbhserved at inhomogeneities and defects on the exposed parts of the 
specimen. Intensity and extent of coloring increased with increasing E 
and light intensity. Specimens exposed to monochromatic light displayed a 
noticeable coloring only at wavelengths, at which the photocurrent was 
comparatively strong (436, 546, 579 mp) « The character of the coloring 
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was independent of the electrode material, but its position depended on 
the electrode shape. Blue coloring occurred nearly on equipotential sur- 
faces, and was most intensive at plases of maximum E. A narrow (up to 


107°cm) region round the cathode remained uncolored. The specimens, which 
at first were cinnamon-brown, showed upart from the blue coloring, also red 
coloring near the anode in the form of streamers ulong the field lines. 
The colorings turned cut to be rather stable at room temperature, but when 
heated to 200 - 300°C, they could guickly be removed. Along with the 
ecloring, alsc the temperature dependense of electrical conductivity 
changed. At a moderately high E, the photocurrent dropped at the begiming 
of coloring, and conductivity decreased. Colcering also changed the 
optical properties of the specimen, which was detected when studying the 
reflection spectra in the visible range. With coloring, the reflection 
coefficient decreased, and photosensitivity in the visible decreased by 
40-60%. Moisture produced a considerazle effect upon electrical properties 
and colorability. Adsorption of water vapor caused an increase of dark 
conductivity and a considerable decrease of photosensitivity. These 
specimens were, however, easily and intensively colorable. Well dried 
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specimens had good photosensitivity and were hardly colorable. Thoroughly 
dried specimens were highly photosensitive and could hardly be colored. 

Liquid water produced another effect. Under a drop cf distilled water, the 
blue color vanished and reddening occurred, whereas the remaining part of 

the specimen became deep blue. The process of PbO coloring is analogons 

to the occurrence of F-centers in alkali-halide crystals and of latent- 

image centers in silver halides. In alternating fields no coloring occurs. 
Water vapor diminishes the number of centers and the lifetime of mincrity 
carriers. A further investigation cf these effects is of importance for 

the study of the intrinsic photoeffect, of the aging of photoresistors, and 

of the photodisintegration of semiconductors. The authors thank , 
A. N. Terenin for interest, and A. R. Regel', E. V. Bursian, and A 
B. A. Tazenkov for discussions. Ye. K. Putseyko is mentioned. There are 

2 figures and 15 réferences: 7 Soviet-bloc and 5 non-Soviet-bloc. 


ASSOCIATION: Leningradskiy gosudarstvennyy pedagogicheskiy institut im. 


A. I. Gertsena (Leningrad State Pedagogical Institute imeni 
A. I. Gertsen) 
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SUBMITTED: February 18, 1960 (initially) 
June 18, 1960 (after revision) 
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Current oscillations arising in silicon at high pulse voltages. 
Fiz. tver. tela 3 no.8:2504-2506 Ag ‘61. (MIRA 14:8) 


1. lLeningradskiy gosudarstvennyy pedagogicheskly institut im. 


A,I. Gertsena, : 
(Silicon) 
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B102/B138 


AUTHORS : Kosman, Me Ses and Gorodetskiy, Ss. M- 
TITLE: Long-time variations in the contact potential of certain 


metals under the action of light 


PERIODICAL: Fizika tverdogo tela, V- 3, NO» 11, 1961, 3347-3353 

TEXT: The authors used an arrangement (Fig. 1) similar to one used in 

previous investigations (Ref. 4: Me S« Kosman, I. I. Abkevich. FIT, 15 

378, 1959; Ref. 5: I. I. Abkevich. DAW SSSR, 427) 4199, 1959) to measure 

the contact potentials of the pure (99.99 %) metals Al, Mé and Zn. ‘The 
The specimens were polycrystalline 


arrangement is described in detail. 
plates of 20-6°1 mm? stuck on toa dielectric packing with epoxy glue. 


Their surfaces were treated in different ways: polished, etched, exposed 

to the air or heated in air for different periods. The conditions were — 
iments were reproducible within the limits of error. 

The absolute error in voltage measurement was 5-1074 v, in measurement of 
light intensity 5 and of illumination time 0.1 sec. After illumination 
all specimens showed an increased electron work function. In one case the 
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contact potential had varied by 0.5 v; after jllumination & relaxation 
effect could be observed: the contact potential reached its {initial value 
only after @ certain time (some minutes to some hours)» The change in 

contact potential AV, as a function of the lapse of time after jllumination — 


zA-Blogt- The constants A and B depend on the 

he metal, the atmosphere, the light intensity and the 
This law does not hold for high or low + values- 

The results were compared for several qifferentiy-treated specimens and 
the times tps i.e. the sections of the abscissa between origin and tne 
intersection of the curves AV, = log t were measured. The shape of these 

a to be highly dependent on the humidity of the atmosphere: 
humidity, the gmaller "as tp: In all cases the curves were 
the wavelength of the illumination. OVys 10 sec after 

£ illumination intensity: 


js described by AV, 


surface treatment of t 
{llumination period. 


curves was foun 
the higher the 
jndependent of 
was found to be & function 0 
(AV, 40 denotes the deviation of the contact potential from 


¢ a constant depending on illumination 
lengths and all 


illumination, 
(AV,) 40 wCls 
its equilibrium after 10 sec, 
period and wavelength. This law holds for all wave 
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‘{llumination periods. A comparison between these experimental results and 
various theories shows that the theory pus forvard by R. He Kingston and 

A. Le MeWhorter (Phys. Rev. 103, 534s 1956) and that by Abkevich 

(Ref. 5) agree’ well. fhe quantity D= an kv/sec = 63, which is proportional 
to the electron flux reaching the oxyde coating of the metal, is, at any 


initial moment, proportional to AN, go that av, = 2S, c being the 


capacitance metal - slow traps and q the electron charge} « and p are 
constants. If t denotes the relaxation time of the free slow gtates, 


DV, = (AY) en t/t, where ‘t= (2 - 10) #10° sec. For the action of adsorbed a 


_ 


water molecules the following is assumed: The dipole molecules are 
adsorbed on positively charged surface sites and are blocking traps with 
relatively high relaxation times. Due to this, the slow-trap distribution 
is changed and also the time dependence of the contact potential. There 
are 4 figures and 17 references: 40 Soviet and 7 non-Soviet. The four 
most recent references to English-language publications read as follows: 

R. H. Kingston, A. L. McWhorter. Phys. Rev. 103, 534, 1956; W. Brattain, 

J. Bardeen. Bell. Syst.. Techn. Jey 32s 1s 1953; S. R. Morrison. Sem. Surf-Phy 8. 


Card 31BY 


APPROVED : 
FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1" 


"APPROVED FOR RELEASE: 06/14/2000 


CIA-RDP8 


6-00513R000825120011-1 


$/181/61/003/011/016/056 
Long-time variations in the contact... B102/B138 


Philadelphia, 1957; G. W. Pratt, H. H. Kolm. Sem. Surf. Phys. Philadelphia, 
1957. 


ASSOCIATION: Leningradskiy pedagogicheskiy institut im. A. I. Gertsena 
(Leningrad Pedagogical Institute imeni A. I. Gertsen) 


SUBMITTED : July 4, 1961 


Fig. 1. Experimental arrangement. Legend: CBOW - light source (hydrogen 
lamp of type CBQW-250-3 (SVDSh-250-3)), C&-q4 (SF~4) spectrophotometer, 

Jl - quartz lens, WB3 and N3- aluminum mirrors, f - galvanometer, 3f-10 
(ZG-10) andio-frequency oscillator, YC - amplifier, 30-7 (E0-7) oscilloscope, 


7M, BT, BM manometers, C/l-steel tape, MYC - cathode follower, 3M, 27 


electromagnets, 3- platinum plate, 0- 0! positions of specimen, 


T - potentiometer, bg,, 68, - filter blocks, €3- catch. 


Fe 
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